PATENT ABSTRACTS OF JAPAN 



(11 publication number : 09-211461 
(43)Date of publication of application : 15.08.1997 



(51)Int.Ci. 


602F 


1/1337 




G02F 


1/1337 




602F 


1/1335 




G02F 


1/1343 




G02F 


1/136 




G09F 


9/00 



(21 Application number : 08-017703 
(22)Date of filing : 02.02.1 996 



(7 1) Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72) Inventor : IWAI YOSHK5 

NAKA JIM A JUN JI 
ONISHI HIROYUKI 



(54) LIQUID CRYSTAL DISPLAY DEVICE AND TVS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which is low in 
reflection, high in opening rate and high in contrast by solving a display defect by after- 
images. 

SOLUTION: Liquid crystals are held between ah array substrate 101 arid a counter 
substrate 108. Light shielding layers 105 a re- formed on TFT elements 102, on gate lines ^ 
103, on source lines 104 and a part on pixel electrodes 106.. The stepped parts between <*g| 
the light shielding layers 105 and the pixel electrodes 106 are provided with the oriented 
regions of the liquid crystals different from the oriented regions on the main surfaces of 
the pixel electrodes 106, by which /the occurrence of disclination is suppressed. 
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^ * NOTICES* 

9 JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A pixel electrode, the wiring electrode which consists of a source line and a gate line, and the array 
substrate with which the switching element has been arranged in the shape of a matrix, It is the liquid crystal 
display which comes to pinch liquid crystal between the opposite substrates which have a counterelectrode. A 
protection-from-light layer is formed in the part on said switching element, said wiring electrode, and said pixel 
electrode at least. The liquid crystal display which liquid crystal carries out Twisted Nematic orientation, and is 
characterized by preparing a different liquid crystal orientation field from said pixel electrode principal plane top at 
the level difference section of said pixel electrode and said protection-from-light layer in said pixel electrode 
principal plane top and said counterelectrode, principal plane Uema. 

[Claim 2] The liquid crystal display according to claim 1 characterized by the directions of orientation of liquid 
crystal differing in said section near the level difference said pixel electrode principal plane top on said array 
substrate. 

[Claim 3] The liquid crystal display according to claim 1 characterized by the pre tilt angles of liquid crystal 
differing in said section near the level difference said pixel electrode principal plane top on said array substrate. 
[Claim 4] A pixel electrode, the wiring electrode which consists of a source line and a gate line, and the array 
substrate with which the switching element has been arranged in the shape of a matrix, It is the liquid crystal 
display which comes to pinch liquid crystal between the opposite substrates which have a counterelectrode. A 
protection-from-light layer is formed in the part oh a switching element, a wiring electrode, and. a pixel electrode 
at least. It is the liquid crystal display which liquid crystal carries out Twisted Nematic orientation by said 
counterelectrode principal plane Uema said pixel electrode principal plane top, and is characterized by carrying 
out orientation of the liquid crystal to the wiring electrode longitudinal direction at the real Kamitaira line in the 
section near the level difference of said protectionHrom-light layer on said pixel electrode principal plane, and 
said pixel electrode at least. 

[Claim 5] the section near the level difference of the protection-from-light layer on said pixel electrode principal 
plane, and a pixel electrode — liquid crystal — at least — a source line or a gate line — the liquid crystal display 
according to claim 4 which carries out orientation along with either and is characterized by carrying out 
orientation of the liquid crystal in the predetermined viewing-angle direction to a source line on pixel electrode 
principal planes other than said section near the level difference. 

[Claim 6] Between the wiring electrode which consists of a pixel electrode, a source line, and a gate line and the 
array substrate which has a switching element, and the opposite substrate which has a counterelectrode The 
process which is the manufacture approach of the liquid crystal display which comes to pinch liquid crystal, and 
forms a protection-from-light layer on the edge of said pixel electrode of said array substrate, said wiring 
electrode, and said switching element, Then, the process which forms the orientation film on said pixel electrode 
and said protection-from-light layer, The manufacture approach of the liquid crystal display characterized by 
having the process which carries out rubbing of the account orientation film of back to front at the 1st include 
angle to a source line longitudinal direction, and the process which carries out rubbing of the account orientation 
film of back to front at the 2nd include angle to said source line longitudinal direction. 

[Claim 7] Between the wiring electrode which consists of a pixel electrode, a source line, and a gate line and the 
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array substrate which has a switching element, and the opposite substrate which has a counterelectrode The 
process which is the manufacture approach of the liquid crystal display- which comes to pinch liquid crystal, and 
forms a protection-fromHight layer on the edge of said pixel electrode of said array substrate, said wiring 
electrode, and said switching element, Then, the manufacture approach of the liquid crystal display characterized 
by having the process which forms the orientation film on said pixel electrode and said protection-fromHight layer, 
the process which carries out rubbing of the account orientation film of back to front to a wiring electrode 
longitudinal direction, and the process which carries out rubbing of the account orientation film of back to front in 
the predetermined viewing-angie direction to said source line. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] • 

[Field of the Invention] This invention relates to the liquid crystal display using the electro-optics property of 

liquid crystal, and its manufacture approach. 

[0002] 

[Description of the Prior Art] As for the liquid crystal display using the electro-optics property of liquid crystal, 
application to OA equipment is briskly advanced by big-screen-izing and large capacity-ization. current — general 
- — putting in practical use — having — **** — a liquid crystal display — a mode of operation — ****** — two 
— a sheet — a glass substrate — between — liquid crystal — a molecule . — ■ 90 : — degree — being distorted 
orientation — a condition — presenting — Twisted Nematic ( — TN — ) — a mold — _180 — degree - 270 — 
degree — having been twisted — orientation — a condition — presenting — super twisted nematic (STN) — a 
mold — it is . TN mold is used for an active-matrix mold liquid crystal display, and the STN mold is mainly used 
for the simple matrix type liquid crystal display. 

[0003] Especially, the use application of an active-matrix mold liquid crystal display is expanded by leaps and 
bounds, and the request to wide-field-of-view cornification, a raise in brightness, the reduction in reflection, 
highly-minute-izing, and full-colorHzing is increasing in connection with it in recent years. It is a. black matrix as a 
technique of realizing raise in brightness, and low reflectionHzation, to such a request ON TFT array technique 
KOSEKI for example, dirty Yamanaka, tea FUKUNAGA, and tea - Cay NAGAYAMA, tee UEKI: S eye dee '92 
Digest, 789 pages -792 pages, 1 992;H.Yamanaka, T.Fukunaga, T.Koseki, K.Nagayama, T.Ueki:SID'92 Digest, pp 789- 
792 (1992), and Nozaki, Asakura, Nikkei Business Publications Co. ** "flat-panel display 1 994" PP50-December, 
1993 [ 63 or ] is put in practical use. Black matrix ON A TFT array technique (it is called below a BM ON array) 
forms the protection-from-light layer which consists of direct black resin on the active component on an array 
substrate, a source line, and a gate line. As compared with the technique which forms a black matrix (it calls 
Following BM) layer on the conventional color filter substrate (it is called CF substrate below), it is BM. ON With 
an array technique, since BM is formed on the direct array substrate, the lamination margin of the array substrate 
at the time of a panel erection and CF substrate becomes unnecessary, and it becomes possible to narrow width 
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of face of BM. The numerical aperture of the pixel polar zone can be raised by thinning of this BM width of face, 
and it becomes possible to attain high brightnessHzation compared with the conventional technique. Furthermore, 
BM ON [0004] which a reflection factor can be low since the pigment-content powder type black resist is used as 
the ingredient of BM layer, and can suppress surface reflection sharply with an array technique compared with the 
conventional BM using a metallic material, and can raise display grace . 

[Problem(s) to be Solved by the Invention] However, BM ON With an array technique, in order to form BM layer 
on an active component, a source line, or a gate line, the level difference of several micrometers occurs between 
pixel polar zone. Generating of the abnormality orientation of the liquid crystal near [ this ] the level difference is 
BM. ON With an array technique, it becomes a problem. Generally orientation processing of liquid crystal is 
industrially performed by the rubbing method. The rubbing method is an approach of grinding the orientation film 
which consists of polyimide formed on the substrate in the one direction with synthetic fibers, such as a rayon 
cloth. The principal chain of the polymer which constitutes the orientation film by contact on the synthetic fiber 
in rubbing and the orientation film is extended by the one direction, liquid crystal is restricted in the extension 
direction of a polymer by the interaction of a polymer and liquid crystal, and liquid crystal carries out orientation 
in the direction of rubbing with a pre tilt angle to a substrate side. When rubbing is performed to the substrate 
which has level differences, such as BM, the sense of a pre tilt angle becomes reverse before and behind a level 
difference. That is, a pre tilt angle goes up from the effect of a level difference slant face by the case where it 
has ground to a level difference. On the other hand, it grinds to a level difference, and in the case where it lowers, 
since a level difference slant face becomes the reverse sense, a pre tilt angle is ground, and serves as a case of 
raising to hard flow, and fiber serves as a field (non-rubbing field) which does not contact the orientation film. 
[0005] The orientation condition of the liquid crystal in level difference order is explained using drawing 6 . 
Rubbing is performed in the direction of an arrow head 602 to a level difference 601. It grinds, and in the raising 
section 604, rubbing of the orientation film 603 is carried out by fiber, and orientation of the liquid crystal 605 is 
carried out with a pre tilt angle. In the grinding lowering section 607, since rubbing is hard to be carried out, 
orientation is carried out along a level difference slant face. For this reason, to the substrate side 606, it grinds, 
and grinds with the raising section 604, and the pre tilt angle has become hard flow in the lowering section 607. 
For this reason, it grinds to a level difference and the reverse tilt field where a pre tilt angle becomes completely 
contrary to the direction of rubbing occurs in a lowering field. 

[0006] the field (normal tilt field) which has a pre tilt angle in the direction of rubbing in order that liquid crystal 
may start to hard flow with the direction of normal at the time of image display, if a reverse tilt field exists — ** 
— a defective line (disclination line) occurs in between. Near a wiring electrode, since longitudinal direction 
electric field occur in a pixel electrode and wiring inter-electrode and the liquid crystal of the section near the 
level difference is influenced of horizontal electric field, it especially becomes [ much more ] easy to generate a 
disclination line. When a disclination line occurs, problems, such as a contrast fall by the after-image and optical 
leakage, will occur, and display grace will deteriorate remarkably. 

[0007] This invention solves the technical problem of the above-mentioned conventional orientation technique, 
and is BM. ON It aims at offering the liquid crystal display which can control the reduction of abnormality 
orientation and generating of a disclination line by the level difference of the protection-from-light layer in an 
array technique, and its manufacture approach. 
[0008] • " - ' ' 

[Means for Solving the Problem] In the liquid crystal display of this invention, the orientation condition of the 
liquid crystal in the section near the level difference of the orientation condition of the liquid crystal on a pixel 
electrode principal plane, a protection-from-light layer, and a pixel electrode is carried out, if it is **. According to 
this this invention, generating of the reverse tilt domain in the section near the level difference is prevented, a 
disclination line is controlled, and the high liquid crystal display of grace is obtained. 
[0009] 

[Embodiment of the Invention] Invention indicated to claim 1 of this invention is a liquid crystal display which 
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comes to pinch liquid crystal between the array substrate with which the pixel electrode, the wiring electrode 
which consists of a source line and a gate line, and the switching element have been arranged in the shape of a 
matrix, and the opposite substrate which has a counterelectrode. A protection-frornHight layer is formed in the 
part on a switching element, a wiring electrode, and a pixel electrode at least. By said counterelectrode principal 
plane Uema, liquid crystal carries out Twisted Nematic orientation said pixel electrode principal plane top. In the 
level difference section of said pixel electrode and said protection-from-light layer A different liquid crystal 
orientation field from said pixel electrode principal plane top is prepared, generating of the reverse tilt domain in 
the protection-from-light layer level difference section equivalent to grinding lowering of rubbing is prevented, and 
it has the operation which controls disclination. 

[0010] In said pixel electrode principal plane top on said array substrate, and said section near the level difference, 
if invention indicated to claim 2 of this invention is **, it carries out the direction of orientation of liquid crystal, 
and it has the operation which forms a liquid crystal orientation field which is different in the level difference 
section a pixel electrode principal plane top between an array substrate and an opposite substrate. 
[001 1] In said pixel electrode principal plane top on said array substrate, and said section near the level difference, 
if invention indicated to claim 3 of this invention is **, it carries out the pre tilt angle of liquid crystal, and it has 
the operation which forms a liquid crystal orientation field which is different in the level difference section a pixel 
electrode principal plane top between an array substrate and a counterelectrode. 

[0012] Invention of this invention according to claim 4 is a liquid crystal display which, comes to pinch liquid 
crystal between the array substrate which has a pixel electrode, the wiring electrode which consists of a source 
line and a gate line, and a switching element, and the opposite substrate which has a counterelectrode. A 
protection-frornHight layer is formed in the part on a switching element, a wiring electrode, and a pixel electrode 
at least. By said counterelectrode principal plane Uema, Twisted Nematic orientation of the liquid crystal is 
carried out said pixel electrode principal plane top. At least in the section near the level difference of the 
protection-from-light layer on said pixel electrode principal plane, and a pixel electrode By liquid crystals 
presupposing that orientation is carried out in general in parallel with a wiring electrode longitudinal direction, and 
using the direction of orientation of the liquid crystal in the section near the level difference as a wiring electrode 
at parallel A reverse tilt orientation field is lost for coupling of liquid crystal and longitudinal direction electric field 
with decreases [ near the level difference section ], and it has the operation which controls the appearance of a 
disclination line. 

[0013] invention of this invention according to claim 5 carries out orientation of the liquid crystal along with a 
source line or one of gate lines at least in the section near the level difference of the protection-from-light layer 
on said pixel electrode principal plane, and a pixel electrode — making — at least — a source line or a gate line - 
- it has an operation of controlling generating of one of disclination lines. 

[0014] Invention indicated to claim 6 of this invention between the array substrate which has the wiring electrode 
and switching element which consist of a pixel electrode, a source line, and a gate line, and the opposite substrate 
which has a counterelectrode The process which is the manufacture approach of the liquid crystal display which 
pinched liquid crystal, and forms a protection-from-light layer on the edge of said pixel electrode of said array 
substrate, said wiring electrode, and said switching element, Then, the process which forms the orientation film on 
said pixel electrode and said protection-from-light layer, It has the operation which loses the reverse tilt 
orientation in the grinding lowering section of a protection-from-light layer including the process which carries 
out rubbing of the account orientation film of back to front at the 1st include angle to a source line longitudinal 
direction, and the process which carries out rubbing of the account orientation film of back to front at the 2nd 
include angle to said source line longitudinal direction. 

[0015] Invention of this invention according to claim 7 between the array substrate which has the wiring electrode 
and switching element which consist of a pixel electrode, a source line, and a gate line, and the opposite substrate 
which has a counterelectrode The process which is the manufacture approach of the liquid crystal display which 
pinched liquid crystal, and forms a protection-from-light layer on the edge of said pixel electrode of said array 



substrate, said wiring electrode, and said switching element, Then, the process which forms the orientation film on 
said pixel electrode and said protection-from-light layer, Including the process which carries out rubbing of the 
account orientation film of back to front to a wiring electrode longitudinal direction, and the process which carries 
out rubbing of the account orientation film of back to front in the predetermined viewing-angle direction to said 
source line by carrying out rubbing of the orientation film to a wiring electrode longitudinal direction first It has 
the operation which can make the orientation of the liquid crystal on pixel electrode principal planes other than 
near the level difference carry out in the predetermined viewing-angle direction by being able to make a wiring 
electrode longitudinal direction carry out orientation of the liquid crystal near the level difference section of a 
pixel electrode to a protection-from-light layer, and carrying out rubbing in the predetermined direction to a 
source line further again. 

[0016] The gestalt of operation of this invention is explained below. 

[0017] (Gestalt of the 1 st operation) Drawing 1 is the sectional view showing the configuration of the 1st of the 
liquid crystal display of the gestalt of operation of this invention. In drawing 1 , the array side substrate with which 
101 consists of glass, and 102 The thin film transistor as a switching element (TFT). The gate line as a wiring 
electrode with which 103 consists of low resistance metals, such as aluminum, The protection-from-light layer 
which 104 becomes from the source line as a wiring electrode, the black resin of photosensitivity [ 105 1 etc., The 
pixel electrode with which 106 consists of oxidization in JUUMU and tin (ITO), the insulator layer which 107 
becomes from silicon nitride, The opposite side substrate with which 108 consists of glass, the counterelectrode 
with which 109 consists of ITO, the orientation film with which 110 consists of a thermally stable polymer, and 
1 1 1 liquid crystal and 1 1 2 with the gestalt of this operation that is a polarizing plate After forming the TFT 
component 102 arranged in the shape of a matrix, the gate line 103, the source line 104, the pixel electrode 106, 
and an insulator layer 107 on the array substrate 101, The protection-from-light layer 105 which consists of 
photosensitive black resin is formed through an insulator layer 107 on the TFT component 102, the gate line 103, 
the source line 104, and the edge of the pixel electrode 106. To the pixel electrode 106, the side face is a slant 
face-like, and, as for the cross section, the protection-from-light layer 105 serves as trapezoidal shape in general. 
Furthermore, the orientation film 110 is formed on the protection-from-light layer 105 and the pixel electrode 106, 
and rubbing is once carried out to the direction shown by the arrow head 121 of drawing 2 , i.e., a source line 
longitudinal direction, in the 45-degree direction, furthermore, the include angle of the direction shown by the 
arrow head 122, i.e., 135 degrees, — the 2nd times — rubbing is carried out. And the orientation film 1 10 is 
formed on a counterelectrode 109 at the opposite substrate 108, and rubbing is carried out in the direction which 
intersects perpendicularly in an arrow head 122. Liquid crystal was pinched between this array substrate 101 and 
the opposite substrate 108, and the polarizing plate 112 is arranged on both that outside. 
[001 8] According to the gestalt of this operation, rubbing of the orientation film 1 1 0 formed on the array 
substrate 101 is once carried out in the 45-degree direction by rubbing of an eye to a source line. The fields 123 
and 124 shown in drawing 2 are ground against rubbing of the 1st time, it is equivalent to lowering, and it is the 
field by which rubbing is not carried out and rubbing is fully carried out [ fields 125 and 126 are ground, and are 
equivalent to raising, and ]. Since rubbing of fields 125 and 126 and the pixel electrode principal plane 127 is 
carried out, they are suitable in the direction of rubbing of the 1st time. Next, to the 2nd rubbing, fields 123 and 
1 26 are ground, grind a field 1 25 against raising and are conversely equivalent to it at lowering. For this reason, 
fields 123 and 126 turn to the 2nd direction of rubbing. Moreover, the rubbing effectiveness of the 1st time is 
negated and the pixel electrode principal plane 127 turns to the 2nd direction of rubbing. The direction of 
orientation of liquid crystal is expressed with **. It shall mean that the pre tilt angle is discovered in the direction 
of**. Since orientation of the field 125 is carried out in the direction different 90 degrees from a pixel electrode 
principal plane, a pre tilt angle does not serve as a reverse tilt field which becomes reverse at all, but it can 
control a disclination line. 

[0019] In addition, although the gestalt of this operation explained the case where it became 45 degrees and 135 
degrees to a source line about the direction of rubbing, if it is made for a level difference grinding lowering field to 
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differ from-the direction of orientation of the liquid crystal on a pixel principal plane, the direction of rubbing of 
arbitration is also possible [ it is not what limited the direction of rubbing,, and ]. v , .1 

[0020] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of this invention is explained below using 
drawing 3 . It is a point using the perpendicular orientation film 1 13 to which orientation of the liquid crystal is 
perpendicularly carried out to a substrate side as orientation film 1 10 which, consists of a thermally stable 
polymer to differ from the gestalt of the 1 st operation with the gestalt of the 2nd operation. If rubbing of the 
perpendicular orientation film 113 is carried out it will carry out level orientation of the liquid crystal.but if 
rubbing is not carried out, it will carry out perpendicular orientation of the liquid crystal. 

[0021] With the gestalt of this operation, rubbing of the 1 st time is performed in the direction of the arrow head 
121 of drawing. 4 , and 2nd rubbing is performed in the direction of an arrow head 122. Although the direction of 
orientation of the liquid crystal in fields 123, 125, 126, and 127 is the same as that of the gestalt 1 of operation, 
fields 124 differ and it will be in a perpendicular orientation condition. At drawing 4 , O shows a perpendicular 
orientation condition. Because, a field 124 is ground continuously, is equivalent to a lowering part, and is because 
rubbing is not carried out. For this reason, a pre tilt angle differs from pixel principal plane top 127 greatly, and a 
field 124 will be in a hybrid orientation condition between an array substrate and an opposite substrate. According 
to this orientation gestalt, it does not generate but a reverse tilt field can control generating of a disclination line. 
[0022] In addition, with the gestalt of this operation, although rubbing of 2 times was given to the array substrate, 
even rubbing of 1 time can prevent generating of a reverse tilt field similarly. 

[0023] (Gestalt of the 3rd operation) The gestalt of operation of the 3rd of this invention is explained below using 
drawing 1 . It is the description that liquid crystal carries out orientation in parallel with the electrode longitudinal 
direction of the source line 104 with the gestalt of this operation in the about 104 source line protection-from- 
light layer 105 level-difference section, and liquid crystal is carrying out orientation to the electrode longitudinal 
direction of the gate line 103 in the about 103 gate line protection^from-light layer 105 level-difference section. 
[0024] It explains using drawing 5 . Drawing 5 is the top view of the pixel of the liquid crystal display of the gestalt 
of this operation. Rubbing of the orientation film 1 10 formed on the array substrate 101 is once carried out in the 
direction parallel to a source line by rubbing of an eye. In this case, the level difference sections 123 and 125 
parallel to the source line 104 are also extended in the direction 131 of rubbing of the 1st time, and the field 
except the grinding lowering section 124 which intersects perpendicularly with the source line 104 is extended in 
the direction parallel to the source line 104. Next, rubbing of the 2nd rubbing is carried out in the direction 132 
parallel to the gate line 103. Thereby, rubbing of the field 124 is carried out in the gate line 103 direction. 3rd 
more rubbing is performed in the direction 133 of 45 degree to the source line 104. The 2nd rubbing effectiveness 
is once negated by the 3rd rubbing, respectively, and orientation of fields 121 and, 123 and the pixel electrode 
principal plane 127 is altogether carried out in the 3rd direction of rubbing. The field 125 which grinds to the 3rd 
rubbing; and is equivalent to lowering can be carried out in the direction of rubbing of the 1st time, and the 
orientation of the field 124 can be made to carry out in the 2nd direction of rubbing, respectively. 
[0025] According to this condition, the direction of orientation of the liquid crystal on the level difference section 
and a pixel principal plane can be carried out if it is **, and generating of a reverse tilt field can be prevented. 
Furthermore, by making parallel carry out orientation to each wiring electrode, the liquid crystal near the level 
difference grinding lowering can prevent coupling of a wiring electrode and the longitudinal direction electric field 
generated in pixel inter^electrode, and can prevent generating of a disclination line more effectively.^ 
[0026] 

[Example] Next, the example of this invention is explained about the configuration and manufacture approach, 
referring to drawing 1 and drawing 2 . ■ . 

(Example 1) As shown in drawing 1 , on the glass substrate (7059: Corning, Inc. make), the amorphous silicon TFT 
component 102, the gate line 103 which consists of aluminum/Ta, the source line 104 which consists of 
Ti/aluminum, and the pixel electrode 106 which consists of oxidization in JUUMU tin (ITO) were formed by the 
predetermined approach, the insulator layer 107 which consists of silicon nitride was formed in fields other than 



-7- 



A pixel electrode 106, and the array substrate 101 was produced. 

[0027] Next the photosensitive black resist (for example, black resist CK-S092B: Fuji hunt theque slag JII, Inc.) 
was applied to the array substrate 101 by the coating machine on the whole surface at parts other than alignment 
MAKA. Then, after prebaking for 20 minutes at 1 10 degrees C and carrying out alignment with a predetermined 
mask, the 2-micrometer gap was prepared by the pro squeak tea method, it exposed by the power of 160mJ(s), 
and negatives were developed on condition that predetermined. 

[0028] Then, postbake was performed on the hot plate for 30 minutes at 250 degrees C, and the protectionHrom- 
light layer 105 was formed in the whole surface of the TFT component 102, the gate line 103, and the source line 
104, and some pixel electrodes 106. On the pixel electrode 106, the protection-fromHight layer 105 was formed 
from the pixel electrode edge to the 3-micrometer field. The thickness of a protection-fromHight layer was 1.5 
micrometers. 

[0029] Next, after carrying out fixed time amount exposure of the array substrate into the oxygen plasma and 
performing surface treatment of a protection-fromHight layer, the polytmide varnish (for example, SE-7210: 
Nissan Chemical Industries, Ltd. make) of 6% of solid content concentration was applied by print processes on the 
array substrate, and the orientation film 110 was formed. [ 1 90 degrees C ] [ for 30 minutes ] [ on the hot plate ] 
The thickness of the perpendicular orientation film 1 1 0 was about 70nm. After applying the polyimide varnish for 
level orientation of 6% of solid content concentration (metaphor SE-7210: Nissan Chemical Industries, Ltd. make) 
by print processes on an opposite substrate, and the level orientation film 1 1 1 was formed. [ 190 degrees C ] [ for 
30 minutes ] 

[0030] Next, orientation processing was performed to the array substrate 101 . Rubbing of the 1 st time was first 
performed in the 45-degree direction to the source line 1 04. Next, 2nd rubbing was performed in the 1 35-degree 
direction to the source line 1 04. The 2nd rubbing consistency was strengthened [ twice as many as the rubbing 
consistency of the 1st time ]. The rubbing cloth set all rubbing ** to 0.3mm using the rayon cloth (YA-18R: 
product made from the YoshikawaHzed **). After forming the same orientation film also as an opposite substrate, 
rubbing was given in the direction which intersects perpendicularly to the 2nd direction of rubbing of an array 
substrate. 

[0031] Next, homogeneity was made to distribute the spherical spacer (for example, a micro pearl: Sekisui fine 
incorporated company make) which consists of plastics on the array substrate 101. The spherical diameter of a 
spacer is 4 micrometers. The liquid crystal inlet was established in the periphery of the opposite glass substrate 
108, printing formation of the sealant (for example, SUTORAKUTO bond: Mitsui Toatsu Chemicals, Inc. make) of a 
heat-curing mold was carried out at it, full hardening of the sealant was carried out for the array substrate 101 
and the opposite substrate 108 at lamination and predetermined temperature, and the liquid crystal cell was 
produced. 

[0032] Next, the chiral matter (for example, S-81 1 : Merck Japan, Inc.) of left torsion was added to the nematic 
liquid crystal (for example, ZLI-4792: Merck Japan, Inc. make) whose refractive-index anisotropy is 0.097, and the 
torsion pitch carried out concentration adjustment be set to 80 micrometers. After injecting into the liquid crystal 
cell the chiral nematic liquid crystal produced on such conditions by the vacuum pouring-in method and filling up 
with the chiral nematic liquid crystal completely, the liquid crystal inlet was obturated with closure resin, the 
polarizing plate 114 was stuck on the front face of the array substrate 101 and the opposite glass substrate 108 
so that the absorption shaft might become parallel to the direction of rubbing, and the liquid crystal display was 
produced. 

[0033] Next, orientation observation of the produced liquid crystal display was performed. The liquid crystal 
display was driven and the orientation in an ON/OFF condition was observed. Drawing 2 is drawing which 
observed this liquid crystal display from the upper part. 1 25 and 124 are the parts [ rubbing ] of grinding lowering, 
and are a field which reverse tilt orientation tends to generate. Moreover, a field 125 is a part which is the easiest 
to be influenced of the horizontal electric field by the source line 104. 

[0034] In the case of this example, the disclination line was not seen at all. This is considered to be because for 
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generating of reverse tilt orientation to have been prevented in the protection-fromHight layer level difference 
grinding lowering section. 

[0035] Next, the electro-optics property of the produced liquid crystal display was measured. Measurement 
measured contrast in an ON/OFF condition using liquid crystal evaluation equipment (LCD-7000: Otsuka 
electronic incorporated company make). The contrast in this example is about 250, and was able to acquire the 
good property. 

[0036] Furthermore, in the case of this example, as compared with the liquid crystal panel which prepared the 
protection-frorrHight layer which becomes the conventional counterelectrqde.from Cr, the numerical aperture 
could be increased 1 .4 times, the reflection factor could be set to one fifth, and big improvement in the engine 
performance was able to be aimed at. 

(Example 2) On the array substrate 101 of the same configuration as an example 1, the perpendicular orientation 
film (Nissan Chemical Industries for example, SE-7511L:, Ltd.) was applied. The pre tilt angle when not performing 
rubbing is about 90 degrees. 

[0037] To the array substrate 101 in which the above-mentioned orientation film was formed, to the source line 
104, rubbing of the 1st time was performed in the 45-degree direction, 2nd rubbing was performed in the 135- 
degree direction, after that, it is the same way as an example 1, and the liquid crystal display was produced. 
[0038] The level difference grinding lowering field by which rubbing is not carried out to the 2nd rubbing was 
presenting once the orientation condition that were still a perpendicular orientation condition and a pre tilt angle 
differed from a pixel electrode principal plane top clearly. Generating of a disclination line was able to be 
controlled also in this example. 

(Example 3) The protection-fromHight layer was formed in the completely same array substrate .101 as an 
example 1 using the same photosensitive black resist, the orientation film was formed in it, and the liquid crystal 
display was produced to it. However, 3 times of rubbing was performed on the array side orientation film. The 
direction of rubbing carried out rubbing of a parallel direction, the direction where the 2nd times are parallel to the 
gate line 103, and the 3rd times in the 135-degree direction to the source line 104 to the source line 104 once, 
respectively. 

[0039] In this example, generating of disclination was able to be controlled from ****** which uses the direction 
of orientation of the liquid crystal in a level difference grinding lowering part as each wiring electrode at parallel. 
[0040] 

[Effect of the Invention] By changing the direction of liquid crystal orientation in the side face of the protection- 
from-light layer formed in some of the switching element on an array substrate, and wiring electrodes and pixel 
electrodes with the direction of liquid crystal orientation on a pixel principal plane, the liquid crystal display of this 
invention can prevent generating of a reverse tilt field, and can control generating of a disclination line, and big 
effectiveness is in improvement in contrast, and improvement in display grace so that clearly from the place 
described above. 



[Translation done.] 

* NOTICES* • - - 

JP0 and NCI PI are not responsible for any 

damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] » 

[Drawing 1] It is the sectional view of the liquid crystal display of the example 1. of this invention. 

fDrawing 2] It is the top view of the pixel of the liquid crystal display of the example 1 of this invention. 

fDrawing 3] It is the sectional view of the liquid crystal display of the example 2 of this invention. 

fDrawing 4] It is the sectional view of the liquid crystal display of the example 2 of this invention. 

fDrawing 5] It is the sectional view of the liquid crystal display of the example 3 of this invention. 

fDrawing 6] It is a mimetic diagram showing the condition of the liquid crystal orientation in level difference order. 

[Description of Notations] 

101 ! Array Substrate 

1 02 TFT Component 

103 Gate Line 

104 Source Line • 

1 05 ProtectionHrom-Light Layer ' 

1 06 Pixel Electrode 

1 07 Insulator Layer 

108 Opposite Glass Substrate 

109 Counterelectrode 

1 1 0 Orientation Film 

111 Liquid Crystal Molecule 

1 1 2 Polarizing Plate 

113 Perpendicular Orientation Film 

1 21 The Direction of Rubbing of the 1 st Time 

1 22 The 2nd Direction of Rubbing 

1 23 Protection-from-Light Layer Level Difference Section 

124 ProtectiohHrom-Light Layer Level Difference Section 

1 25 Protection-from-Light Layer Level Difference Section 

126 Protection-fromr-Light Layer Level Difference Section 

127 Pixel Electrode Principal Plane : 

131 The Direction of Rubbing of the 1st Time ' 

132 The 2nd Direction of Rubbing 

1 33 The 3rd Direction of Rubbing 

601 Level Difference 

602 The Direction of Rubbing 

603 Orientation Film 

604 Level Difference Grinding Raising Section 

605 Liquid Crystal 

606 Substrate 

607 Level Difference Grinding Lowering Section 
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[0 0 3 7] -hIBGfflfllfrTgjA L-fcT WiilOll; 30 
»Lt; y — Xi^l 0 4l:Mtt lftlW7f ^^(44 
5° (Djffate, 2SB057t'V^(il 3 5° ©#|6]{CltT 

[0 0 3 8] lltS, 2f@©7t*y^Ut7t' 

(sawas) ni6^ 1 isi«<dt w*« 1 0 1 

l/T, EMR*£jftL-C. «ft**il11«:iEH Lfc. It 
^bTWffiSEl6lBlfc:3lEl<D7f ^^Srflofc. 7t*v 
^Gltt-WvCTu iSSliy-^«i04l;»LX¥ 

fcfcy — 0 4K»Utl 3 5° <D#|6]fc-t;h,-eit7 

[0 0 3 9] *3»fi0i|-eW\ aSaR0T»f«^-C©ifc* 



[0 0 4 0] 

S-C©^IB[6]*|fi] SrB*±B5±-CO»aElRl*lftI t & 

* * y a y7-c ^©»*Sr»iwt- a r. t #-c* » 

So 

[02] *jB9§a>2fetttt 1 ottAX^KSoHJRo^B 
0-e*>s. 

[0 3] #389§©ieiS0!l 2 - ©»A**Se«©l»ffiH-e*> 
[04] OftA&NSVOtfSB^fe 

So 

[05] *38K©ntsM3 (om^^ms<ommm-^h 
[0 6] ass«ra-e©«*Ei^©««sr«ufc«a;H-c 

101 7WSS 
1 0 2 TFT*^ 
10 3 MR • 

104 

105 mytm 
1 0 6 mmnM 
1 0 7 ■ 

108 

1 0 9 

1 1 0 Kfijgl 
l l l 
112 

113 fiBIEftJK 

12 1 lIKOyt^m 

1 2 2 2Sl07tV^ 

1 2 3 mytm&mu 

1 2 4 ttftff 

1 2 5 sftsi^as 
126 mytmmmn 

12 7 jS3t%&±9 

131 ili©7 t^^rfi] 

1 3 2 2«B09tr^*|pl 

1 3 3 3S@(7)7 tfV^*[S] 

6 0 1 Si 

6 0 2 7k>^(S] 

6 0 3 §BfoK 



9-21 1461 



(7) 



11 



12 



6 04 &m&y.tifn 

6 0 5 f&& 



6 0 6 

6 0 7 g«6*5Trf« 



10 1 7HXfi 104 V-X» 107 110 BAA 

10 2 TFT*?105 jgjtff 108 *ft#:?:*IH6 1 1 1 *SS** 

103 loB aittffi 100 ***** HZ «** 

112 iyyyyyy»y y/y///y 77 



[1212] 
103 124 



104 




[S3] 



113 SB&fiSl 
112- 

108- 
109- 



121 122 

12 1 

122 2ffBO^tr>^^^ 

12 3 »*Jf«ft» 

124 »3ft«S«8P ' 

12 6 

12 6 j|jtfl»»S 

12 7 



no 





121" 122 



$#l§8¥9-211461 



(8) 

[05] . [06] 
127 103 124 104 ^ 602 




13 1 lj»B©^^>^« 
1 32 2lSg99i;>^ 
13 3 ,3«S05lf>^fi| 



7o V i?<0jtt# 



(51) Int. CI. 6 f&glJfE# /rrt*E3»#* FI tt«**«3f 

G 0 9 F 9/00 3 3 8 G 0 9 F 9/00 3 3 8 Z 



